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invention relates to no 342 4475 5
hydro or 2,3,56-tetrahydsopBey azohsX, mbjwrsr/azwm 598.394 PI-OEESS t hei r
preparation, and to“the Gﬂlséobﬁlltﬁé 630 el bo@ﬁf@hé%xlﬁhlthe treat mant of

gastro intestinal nemat 52 w malsi -
10 I.n accordance with t% '1#%‘.6;; ;@ ang ﬁd that effective and

safe control of; BRAS (‘)ﬁN YEMES PlaRes ed ani mal s can be
obtaied with atgz)ﬂoup of - noveﬁ)ﬁ%lI 1 corrpounds of = formulasl" bei ow and

their phar maceut i call y déﬁe@tmmyswmmkﬁ 0”R2,3,5s6-'1'E'1'RA
HYDROIMIDAZO[2,1-b] THIAZOLES

_ (71) We, AMERICAN CYANAMID_ COMPANY, a corporation organised
and existing under the laws of the State of Maine, United States of America, of

D Berdan Avenue, Township of Wayne, State of New Jersey, United States of America,

'- do hereby declare. the invention, for which we pray that 3 patent may be granted to us, -
_ 5 andlhemeﬂmdbywhxch:tlstobeperformed,tobepamcularydacnbedmandby 5

4»,»: the following statement:— -

This inyention relates to novel 6-(mono, di- and ‘tri=substituted . phmyl)-S 6-di-
hydro or 2,3,5,6-tetrahydroimidazo[2, 1-b]thiazoles, to. processes for their preparation,
andmthemeofthenovelcompoundsmﬂ)eueaunentofgasuomtesunalnemamdes
10 ©  in warm-blooded animals. - 10
Inaccordancewxﬂatheptesemmvenuonwebaveioundthateﬁecnveandsafe.
control of gastrointestinal nematodes in warm-blooded animals can be obtained with a
groupofnoveldlandloompaundsofformulaIbelowandﬂ:eupharmaceuﬂcally :

- aoceptable salts

15

R; and R, are hydrogen, alkyl Cl—C,.,, alkenyl C,—C,, cycloalkyl Cy—C,; hydroxy-
loweralkyl;" lowcralkanoyloxylowetalkyl, loweralkoxyloweralkyl; benzyl; substituted
benzyl; - phenylethyl; substituted . phenylethyl; mono- -and duntrophenyl 2- and 4-
& pyridyl; 2- and 4—pyrumdmyl, Z-ﬂnazolyl pyridylmethyl; furfuryl; tetrahy furyl;

L 20 Ry—-C(O) wherein R, is hiydrogen; alkyl C,—~C,; alkenyl C,—C,; cycloalkyl Co—Cys 20
haloalkyl C,—C,, aniinoalkyl C,—C,,” monocloweralkylaminoloweralkyl; -diloweralkyl- :
aminoloweralkyl; plpendmolowemlkyl _pyrrolidinoloweralkyl;. morpholinoloweralkyl;
loweralkoxylowemlkyl ‘phenyl; substituted phenyl; fiiryl; tetrahydrofuryl; naphthyl;

xy C,—C,; amino, monoloweralkyllammo dﬂoweralkylammo, pxpendmo, pyire-
25 lldmo and morpholino; or where - - 25
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amm oaLkyl yl C1- Cwer ai knol ower | al kl oeam nol ow enzl yl+ . sbhsitotedakl al koxy :
C, -C.; am no, nonol oweral kyl | am no; dllomeralkylantno pi peri di no; pyrro-
25 | i di no; and nor phol i no; or wher e -

25 -~ce2 26Rn R2 [Pice 2Sp] 2 1363515

1, 365, 515 . yiken together represents dmo,pyn‘ohdmo, or hol&ohﬁg&'}n;u r-repr e§ent5
pi peri di no: dmpﬁgmporiper;and ﬁw ganaup hqllutmia:(mtbalnxig;uE@elﬂs:Mﬁil—i: ; and— R -

and R ar e Hgdpy
_substl _ut -d'and wg

atk Tobth @YURHes ot noRDiB o
' iﬂh&ﬁkﬁdﬁﬂk@hyd:lﬂ%td, the terns . hal ogen" or “hal 0" ¢ -
chl oro, brom) -_'-5 |odo W|th the proviso it hat~when R

‘fr-hydr ogen not mor &7TTTATT @?and iR

can be hyd ogen A ~~~~~ ~[5 -

- -is a singlesfge damheb&mrrdhem !biv&m' Imuﬁefd réf&mrﬁmgtodasto refer to

't hos# grou}mmwtﬂcarbom to 4 carbon atoms.” --. _ 10

10 The pref [y & “%ﬁmg.  PRSYORE ; : T# "’ tegorlzed as
foll ows: ;;)ﬁﬁﬁﬁﬂgaﬁ wﬁﬁgg Dbl O -  PheRh are as
descri bed a e e dadiied it aine astﬂyddagedramgmbﬂ;ér'm(ha)og@@meunds of the
-aboveld or rrumi inpttachef to MP@EWi thswagfankR andd R

"is' hydr oge ?ﬁi&’“’? Hﬁ%veif‘gﬂ‘ét? By agd Q’Ge'i%r%%g“;ﬁm JYL“%S attacto the
‘arbonei e' -f g 0S tloﬁFo:: %e ring; an 5 (3)

conpounds o the above forrrul a Wnerel n R and R4 are' both hydrogen or
where one of Rs _and R is a halogen okinitro .group attached to the carbon
.at the 4 or 6° p05|t|on of: the ri ng'h& gﬂzo represents Iovver al kyl am no,
-di | ower al kyl‘am no; formo for = - : cnort 20 : $
20 represents: lower alkylamino, dlloweralkylammo, formy amitio, formylloweralkylammo, 20
' ~ lower alkoxy carbonylamino, 'lower. alkylamino carbouylammo, benzoyl or lower ' ;
alkanoyhmmo .
Several routes are available: by which the compounds of ‘this i mvennon canbe pre- .
pared One method mvolves meactmga oompound ofthefonnula _ o -

25

where R;, Ry, Rs, R, are as described above and R, is hydrogen or lower alkanoyi eg.
acetyl and X is an anion, with (a) concentrated sulfunc acid and treating the thus-
formed product with an alkali metal hydroxide or ammonium hydroxide, or (b) thionyl
_ chloride at a temperature of from 40° C. to 75°-C. and treating the reaction product ,
30 with_acetic anhydride at 50° C. to 140° C,, removing excess lower alkanoyl anhydride 30
from the thus-formed product, treating the product with strong mineral acid and then
treating the acid. solution with an alkah metal hydromde or ammonium hydroxide to
yield the desired product.
Compounds of the present invention can also be prepared using as starting material
- 35 6- (m-aminophenyl )-2,3,5,6,-tetrahydroimidazo [2,1-b]th1azole The dl. 6-(m-amino- 35
: phenyl)~2,3,5,6-tetmhydro[2 1-b]thiazole ‘can be resolved into the 4 and / isomers by |
usifig ‘the methiod described in United States Patent Nos, 3,673,205 and 3,463,786, and .
thel-lsomercanbeusedmthesamemannerasthemoemlcformasanm mediate.
» Thus, the 7z-aminophenyl compound can be acylated, alkylated or reated with an appro-
40 priate anhydride to produce’ desired oompounds “Thie reaction can be carried out'at.a
: temperature of from 20° C. to'120° C. . usually’in the presénce of a solvent. '
Auothcr useful prooms for prepanng compounds of the fommla :

3 __j R IH
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| ower al koxy carbonyl am no, | ower akyl am no carbonyl azi no, benzoyl, or
| oner al kanoyl am no. Several routes are avail abI e by which the corrpounds of
this invention c WAV~ T ey

‘of the formula 25 . " . HX

25 COH NRI P7' where R2, R, R are as described above and R is
hydrogen or |ower ‘al |l anoyl eg. acetyl and X is an anion, with (a) '
concentrateed sulfurtic actd and treating the thus- formed product with an
al kal i -gret al hydr oxi de_or _anmoni. unsdsylﬁ oxide, or (b) thiiopyl chBoride at a
terrper‘?ﬁj‘r"é tgom4 O Ct G %QWS% £ reaction product 30
with“acetic™ =€ " Fo140 _j r enovi‘ng - exeéess’ | ower aLkanoyl
anhydrrde 30fromthethus f-or-EHgk: treatrngthe product with
strogg mineral acid and thene:tre ."r/ﬁgl he .acid solution-with an alkal i
metal hydroxide ar anmoni um hydr .ﬂe no.-yi el-d t he.-desi red product

Conpounds_ofy tihig By, %%ﬁ‘zﬂ}ldr'l HiKoA}arba ﬁ,ﬁlﬁm h?arl@ﬁﬂiﬁduﬁﬁr nyafoa@ as starting
nhteri al _.35halogenormuo,and REEEE

6- (m ampophenyl )-2.'3, 5,6, - terahydror nidazo[ 2, 1- b]thr azole. The dl -

6 (maﬁt no- - 35 phenyl )" 2, 3, S, 65 terranydr of 2,-1- bj-hi-azol e can be re$ol ved
ifto the d and i i soners: by -usi.ng thie" met-hed deseribed in- United Sttes

Pat ent Nos' 1sa3d€ﬁ?x€da%9«5 @ﬁ&ns&r&ﬁ&g'&%ﬁnpoaﬂdfﬂrhmma somer can be used in-the
same manner as the xacic formas an i nnet'eodiiie... Thus, the s-am nophenyl
conmpoun’ d can beé acyl at ed, - al kvl ed or: treat ed. wrth an appro- 40

priate anhydride to. produce de: > fEe reaction can-be carried out
at a 40 tenperature of from 20 0 usually in the presence of a
solvent '™ 'Another usreful prdcess for pe : S of the fo ua I

111 NRL  3~~~~smmmee 3.0 KR |

1,365,515. . gherein b V‘i}S{osﬁdﬂ: Ria eniodaydr ogen or akyl
R. 8 deﬁned above with- an
.(CCO and R&,,‘],M@’\’/\BRF 1I§énoy1 (n i's 1-5), benzoyl or RI
and Ryio ar e iOvigtr wasehli riethgds rigrdvmg@u dnwtmgbmf this ipventiop wﬂhbmlglvm in -10
: the Examples hereinafter.
“The compounds of the present invention are useful as anithelmintic agents eﬁecnve
for treating helminthiasis in' warm-blooded animals. Many of the compounds tested .are
effective at relatively low dosage levels, for example ‘at from 1 to 10 mg./kg of body
‘ 15 weight of ‘the ammalbemg treated:’ Theaeuve oompounds maybeadmlmsteredorall 15
or parenterally.
pa’I’he followmg examples describe in detail the preparauon of eompounds of this
invention and the ‘testing of representatxve compounds agamst helmmths in. warm- -
blooded ammals

&

. Preparauon of 6 (m mopropylammophenyl) 2,3,5,6 tetrahydrormldazo [2,1 bl-

: 5 0-g. (0. 023 mole) ‘of the free base of mndazo[z, -b]tluazole 2,3,5,6 uetrahydro-
' 6-(m-ammophenyl)d1hydrochlonde, (m-aminotetramisoledihydrochloride) is dissolved _
25. " in a mixture of 40 ml. of methanol and 20 ml. of 1 N sodium acetate water solution. 25
The pH of thé solution. is ad;usued 10 6—7. (slightly ac1d) withi addition of acetic acid :
(2 ml.) and the solution is ‘then added to'8.5 g. (0.05 mole) of 2-iodopropane. The
mixture is refluxed for 48 hours. After cooling, the excess 2-iodopropane and methanol
is evaporated on a rotary evaporator. The residue is then partitioned between 100 ml. -
30 chloroform -and. 50: ml. water. ‘With"stirring” and cooling; tlie ‘system -is made ‘basic 30 -
(pH 10) -by the.addition of sodmm ‘hydioxide -solution.’ The’ chloroform layer. is
removed, and the aqueous layer is washed with (2 X 75 ml. portions) of chloroform.
The chloroform extracts are dried over magnesium sulfate and the chloroform evapora- _
i : ted to yield a white solid, melting point 47—51° C. The isopropylated product is '
35 then dissolved in 150 ml. acetone and. a solution of hydrogen chloride-acetone is added. 35
The- hydrochloride salt as an acetone solvate; precipitate from the solution. The salt :
is filtered to yield 2.2 g. (0.056 mole, 25%, yxeld) of a whme solid, meltmg point 80—

i 170° C. _
Caled.: C, 42.83; H, 540; ' N, 10.71; : S, 8.17; . Cl, 18.07
40 Found: C, 43.78; H, 5.55; N, 10.85; " S, 847; Cl, 18.29. - 40
' | Example 2.
Preparation of 6 - [m - (1sopropyhnethylammo)phenyl] 2,3,5,6 - tetrahydroimidazo-
~-b]thiazole.

The above compound is prepared in a manner similar to Example 1 by alkylating

45 ’-N-methyl-m-aminotetramisole with 2-iodopropane in a water-methanol solution. 45

The product which is very hygroscopic has infrared and nmr spectra consistent with
what was expected for the product.



5 5 is as definedcabove, conr ises reacting a conpound of the formula:
wherein R, R and R4 ore as defined above, with an appropriate acid
chloride or anhydride. 10 -nQther useful_n

conpounds of this invention will be given in 10 the Exanples hereinafter.

' The conpounds of the present invention are useful as anithelmntic agents
effective for treating helnminthiasis in warm bl ooded ani nal's. Many of the
conmpounds tested are effective at relatively | ow dosage*fevels, -for
exanple at _firom 1 to 10 ny. /kg of body1363.51 weight of the aninnl béing
treated. The active conpounds. ray be mp[u §tered oral | y 15 or .. :
parenterally. Th&eﬁad%muﬂMgzmmblaés(mis@F tebd:ydrmnntbzoeﬂ,l-blthaolp-rﬁeﬂa) ation of

conpounds of this i g theyich tideenr esent at j v cani pounds
agai nst hekni ni t] -ﬁﬁ%ﬁg 'Bﬁ)gﬁ ¥ i pyl' °te““““s;°h;etedmﬁd’arrpl gl

20 Preparation o bath mmlghqqpmgy
t et rahydr0| m dazpre -dnd-the) residnknjs a
base of i mi dazo[Zashedh(Bt Hl b7 8. b
6- (m ani nqghenyl ol

di ssol ved

sodi um acet at e V\aa@mmoklmtecand the&ﬁlvéﬁhempﬂd nﬂa;yoﬁcﬂmmmﬁj%d .gust ed. to

6-.7 (slightly affid rfiedalyi.qglumn  chypon :

is then Wided t of T;’? L M9 0 S0 LS A T e | 15
refluxed for 48 kditCfid £ PhekiPithte dnd) CheRIGERSsakt 14 IHLAATHY RdFngiel Met hanol
I s evapor at ed onchiorefortnaumyer ecdaq&dlpasm THEhastaledhie solﬂ,mélﬁigppﬁt’ﬂl-t-mt)ned :

between 100 ni . §0sfound to bafeyrhpgreseapicand nb0 m water. Wth stirring and

cooling, ‘the systengj ?ﬁ (p byct ad t of sodi unm
- hydr oi de-a¢sol uti OnFJunéThQ: q% rofprfrg%’ ayqli}’ i%%%r n% ’pﬁ 7F3Q aqueous?p
| ayer is washed with (2 x 75 n1 pOI’tJ ons) -of ‘chl oroform “The. chl.or of orm

extracts are dried over magnesium sul fmla ' the chl or of or m-evapor a- ted

to yield a whitePepmtm ofdy ﬂ'?gs’%bm- 1 - Phtgiazol o r 3Pyt SPRE- pr oduct

is 35—~ _then disgplvashinn armks&veaowm.&eeimmrogen i
chl ori de- azsetonemna&ﬂg% mlB?&?eTlﬁﬁthth e tochbou® &lviithas aquiouaBydfone 25

sol vat e preC| pi tal!l@Cfaﬂ'd'lem This. sofutiom1s. tlmad%ltqﬂs tOIZQ or ftlﬁb'-y_ﬁel d 2.2 g.

D i TS I “and SO mL.

- ] !
_water and then made basic (pH 10) wrth -aquedus sodrum h de The methylene
30 ‘chloride layer is.removed and. the water layer is washed twice w1th 75 ml. of fresh 30
. -met.’nylene chloride. The methyléne chloride extracts are then combined, dried over '
magnesium sulfate, and the methylene chioride evaporated leaving a tacky solid. The
_ free base of the product is recrystallized from a chloroform-ethyl ether mixture. The
o yield is 1.6 g. (55%.). The hydrochlonde salt is prepared by dissolving the free base
35 in methanol and adding an excess of hydrogen chloride gas. The methanol is then 35
remgvced on. the romry evaporator t0: yxeld a glassy white solid, melnng pomt 125—
140 :

*

Caled.: C 52. 39, H, 645, : N, 1222, S., 9.32.;" CL--10.3.'1 SR
med C, 5240 H, 6.25; TN, 12. 32 S-, 9.46; Cl, 10.-57..- -

40 : Examples 5——11 S 40
: Followmg the procedure of Examples 3 and 4: and reactmg dl- or. l- meta-ammo '
tetramisole with the appropnate acxd chlonde .or anhydnde compounds of the follomng

structure are obtamed




1700 C. Calcd.: C, 42.83; H, 5.40; N, 10.71; S, 8.17; . a, 18.07 40
Found: C, 43.78; , 5.55; N, 10.85; '' S, 8.47,; c, 18.29.

4) Exanple 2. Preparation of 6 - [m- (isepropytmethytamno)jphenytd =——"—
2,3,5,6 - tetrahydroi m dazo- [2,1-b]thiazole. The above conpound is
prepared in a manner simlar to Exanple 1 by alkylating 45
3'-N-nethyl-mam notetram sole with 2-iodopropane in a water-nethanol
solution. 45 The product which is very hygroscopic has infrared and unir
spectra cohsi stent .with what was expéﬁﬁfeﬁsfor t he DI‘OdUCt 4 3.

1, 365. 515 A—Exappte—3Preparat '_on of N
- isopropyl {- 35} (2,3,5, 6 - etelraydr0|-mdzo[2,1rb]th7azol 61 -yl)
formani | i de [di yBrpchlorde. {To 4.0 g.|(0.035 nole) of the] L -
3' 41-i sopr offyl - énﬁﬁéggt ali B8l deri vat|i V3 & | E'xa@@eaatp s added
25im . of adetig-[owmre: *h dAHY98>Ihe i xt uie® pS heat ed qn o —B° St bam bat h
ovey ni ght (34 hgsl ) vzBeTeXcess=zaydi] i dri qedﬁzu'@n rerrme%;gp_dga; edhced
pressure and th& fesidue i$ taken up|in Sql . of chl orfcnn Then
chl or of oy qol ut Cp! i ed (3 X7p m.)l" with wafer.' The water washi ngs
are_conbi neo-“a-n-el— . t-ot-of-of-m1-s—atget—Fhre—rpxttt-q—rs—rrece—pasi ¢ (pH
10 Wit h sodifum ‘Byproxide s¢lutioni 1p and t he) chl orjof orm | aygr
separ at ed. The -aqueous Iay r is extrpctedfwith 2 x |00 nifi .. portiops of
addi ti onal dhl ofof oRmEZKe |cAYRSAGr n ext (aGEIR ¢ Lonbi le&S&T&Bd| over
magnesi um syl f afe} aRf INE Jobede fehoved jufier % ed iced gr &SSmet p yiel d
2.6 g. of a thl'il{ 0Lk zd e |f Byl @t Bd prqduptzisoppri fi dd by zgolum
chronat ogr agh (§i:|si ca gel, |chl orof orm and }10% net hahol / Ci6l , used as
el utants). The &yfr ochl oride salt iy, is prepafed by dissolvifhg the
free base i rfettoroformmam—obbtTgr T ogsTUTS—hydogerr15-citori de.  The
salt did not} prec|jpitate and therefofe thgq salt is }solatled by rempvi ng the
chl or of or m-yndeg, educed pfessure. The crystalline,|whitg solid, mlting
point 55-70|C%& fo8nd to ewvery hyproscqpi. Calcf.: C 49.37, |H 6.10;
N, 41.04; S’§§.343§  a, _.L8N64 T 13 3 J
1 : o -
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wat er

acid methyl ester,'hydrochloride,

To 2.6 g (0.009 mole) of dihydrochloride of dl m-

ml. of 2 1.0 M sodium acetate buffer. The solution (pH

63

4

20

and then 3.0 g. (0.032 mole) of methyl chloroformate is ad

the solution stirred for 15 minutes. After an additional 15

ature for 12 hours The rmiﬂ%a mxtire is then added. i1 8 A
- “nmethyllene chi oride- and 50 -m . water -and then nade basic
oggeous s¢di um hydroxi de. .- The net hyl ene 30
§ ater |ayer is washed twice with 75 ni.
dne chl o GBI GThe net hyl ene chloride ‘extracts are then combined,
esPul’ sul fate, and the nethyl ene chl-oride evaporated | eaving
he%Fwee base of the product is recrystallized -froma -
ether mixture. The yieldis 1.6 g.: (5%., -The ..
ppar ed by di-ssolving the free base 35 N
cess' of - HYdroge®chl orife gas. - Be net &nol |
rotary evaporator to. yield a glassy white soli d,’

chl ori‘de
of fresh

3

ey

S

Qg g2 P22%, S
‘%&55 SE: ,_546;
S87EY Sud

qﬁ@% k= 'Sélgés 3 and
t_ﬁeéég % ?ﬁe ‘aci d
t. QPR di ned. 2
E.Q 28

The methylene chloride layer is separated and the water washed™

.. additional methylene chloride. The methylene chloride washi
over magnesium sulfate and on removal of the solvent, 1.4 g. (seg,

mixture is made basic with aquéous sodium hydroxide solution (pk

25
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smlchlonde gas through the solunon. Thezqg .

-4 product as the free base isdisolated. Afterdeifig recegstallizéd Fro@ QtDacttate thet 00 Cf
; free base has a melting point of 135——-138°_ C. The free base is converted to the hydro- :

gl ne and pagging dry hydro-

zzed frogl ethanol meltmg pomt 245~ C

alt preclpmates and is recry _

Anal.: C 4975, -H, 5.14; N 13.39;0 S, 1022, G,>113OO e ba

~~oE Fomd: C,49.72; H, 5305 _NaB@g Ch 993; QL1102
ehetd=~~t .40 S0 - .xfgﬂmmﬁlpoef~~~~~~~~~~~~:~e~oc tr.

Preparatlon of l- m - (2,3 5,6 tetrahydroimidazo[2,1 - b]tlnazol -6 - yl) - car-
o - banilic acid-methyl ester, hydrochloride. - "+ -
: Followmg the procedure of Example 14 substituting I-m-aminotetraimisole for dI

_m-aminotetramisole the above compound is obtained having a meltmg pomt of 239—

240° C. The analysls of the compound igas follows '

Anal.: C, 4975, ; .H 5.14; N 13 39; . S, 10.22'; Clg 11. 30
Found C, 49.65;.. 'H, 5.21' N 13. 20,_ : S, 10.05; - Cl, 11 40

Examp le 16.
Preparation of - 6 - (5 - amino ~ 2 - mtrophenyl) 2,3,5,6 - tetrahydromndazo [2,1-
:b]thiazole, hydrochloride, acetone solvate.
4.3 g (0.014 mole) of the nitrate salt of I-N-acetyl-m-aminotetramisole is cooled

in an acetone-dry ice bath and then 50 ml: of concentrated sulfuric acid is added.
‘The salt dissolves ‘in the :sulfuric acid and the solution is allowed to stand at room

temperature for five days. The: mixture is then poured over 200 g. of ice and 300

-ml.” of ‘chloroform- is added. With ooolmg in-an acetone-dry ice bath, the acid is
-néutralized -with concentrated ammonium hydroxide and the pH ‘is adjusted to ‘about

10. The chloroform ‘layer ‘is -separated and the water-layer washed twice with an
additional 150 ml. chloroform. The chloroform extracts are combined, washed with
water, dried .over magnesium sulfate and the solvent evaporated on'a rotary evaporator
to y1e1d 3.3 g. of a yellow solid. The yellow solid is then heated in 50:ml. 6. N hydro-
chloric acid in a steam bath for 3 hours in order to hydrolyze the acetyl group. After
coolmg, 200 ml. chloroform is added and.the acid neutralized with concentrated
ammonium . hydroxide. The pH -is adjusted.to 10 and the chloroform layer. removed.
The water layer is washed twice with an -additional 100 ml. chloroform. Then the
chloroform - washings are combined, dried over ‘magnesium sulfate, and - the- solvent

.removed to yield 1.5 g. of 2. yellow. solid. The nitro compound is recrystallized from

chloroform and dried; melting point 228--229° C. (dec.). The free base is converted
to the hydrochloride salt by dissolving the free base in acetone and then a saturated
hydrogen - chloride-acetone solution is added. The hydrochloride salt precipitates out
and lsta?lll;";d and dried; melting point 140—210° C;-The salt.could not be readily

Anal:. .C, 4674; .H,S521; N, 1558;: S, 892; Cl, 9.86
Found:. C 4520, . H, 499 N 1568 908 Q1175

: - Example 17. .
Preparauon of dl 6 (3 amino - 4 - bromophenyl) 2,3,5,6 teuahydroxmldazo-
. . [2,1 - b]thiazole, hydrochloride. -
-On the nitration of 4-bromotetramisole. (6-(4-bromophenyl)-2 3,5,6-tetrahydro-
imidazo [2,1-b]thiazole). recovering. the nitrated product as the free base and acidifying

" with -hydrogen chioride. 6-(4—bromo-3-mtrophenyl)-2 3,5,6 -tetrahydtolmldazo[z l-b]-'

thiazole hydrochloride is obtained havmg a.melting point of 227—229° C -

Analysis:
Calcd.: C, 36.23; H, 3.04; N, 11.53; S, 8.79; Br, 21.92
Found: C, 35.97; H, 2.96; N, 11.40; S, 8.52; Br, 22.09.

On reduction of the above nitro compound the corresponding amino compound

(6-(3-amino-4-bromophenyl )-2,3,5 6-tetrahydronm1dazo[2 1-b]thiazole) is obtained as
the free base having a melting point of 129—130°
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7 1, 365, 515
7 product as the free base is isolated. After being recrystallized from

et hyl -The free base

is converted to the hydro- chloride salt by dissolingtherecrsta~llized free
base in acetone and passing dry iydro- gen chloride gas .through the

sol ution. The hydrochloride salt precipitates and is Fecry- 5 stalized
fron1ethano| mel ting point 245-246 C 5

Anal . C, 4B .75: H 5.14: N 13 39136554 10 20 -a: 11 30 Found8 C

49. 72; H 5. 30;. N, 13:.10; S, 9. 9%zampieCls. - 11. 02. ‘Exanpl e: 15. .
Preparation of | Prepirano(xzfal-as 6(s- treimg AR @mumhe@b)zoi[,ﬂiq tetr@ydﬂqmm- - 6 -

yl) - car- 10 [ZI'bltmb@hlq‘l}yém
hydrochl ori g, yyl? 238,07 ok, SRR R T ‘E?agmanpl s34
substituting”|-m Ewﬁee eaﬁu&éheolfda PIY N0NDL RbIEATHbRHMIE is diaed alosly e

conpound i s obtai mﬂelwammgmm aﬂlthqrmrgapumnim@ffo@@@mozal@h@ prﬂéﬁmtarﬁleym s of

t he corrpound i s agea t 1$Og ye AW%E:{“N ewei(t:telﬂlé thenllf\IP°“’°$3’ S,
10. 22- 1 30 ?fﬁmn is cooled chlorofo 0 u;;@
10. 05; |a 11 AQslution is then carefully HE cokbern cﬂﬁtﬁﬁﬁimﬂﬂydﬁfxldé The6 - (5 -

amng - 2 ': n|tr(pm‘ien‘;séd)toaba’ﬁtﬁ),ﬂxpﬁhlembmlawh'depatawd,dad: Fatér layed wishedz ol e,
hydrochl ori de, acévieneitse) sdditianal. 25 pl. l9f°G&. __ f°B‘FWP BETATY I’%dg”%'alt of

| -N-acetyl - r{gam n@ﬁ%ﬁ‘m? caand i ahk ¥aslace bash
and then SO M . Ofmehf ﬁﬂﬁtt&faltsf-ﬁf% seelld. Uhk ﬁydi\&hlé)ndessala(i red 39 dilsoRing alet
di ssolves in the Sméﬂ:asemaatpndaxﬂnﬂdhgéyck@emm@mlelgss Jht ehisdsalt presipiate at r oom

temperature for fi dilterqd, and, djed; pmﬁﬂ‘b\?@fy@bﬁd&"mof i ce
and 300 ni . -of chlggg‘ﬁgzwwswmt%ﬂh%%?%ﬁ in-an acetone-dry ice-

bath,” the acgpd is neghied i e;;swthng:q)opentn,aim amgpRis4m hydrOX| de and t2be
pH is. adjusted to abﬁutnd25C, 36.94; 10H, 0% chNptafsor mS, &¢ar is separated and-

the water |ayer washed twice with an 25 aq |t onal 150 m . ~chloroform
The chl orof.orm exty ac Es 1A c(p £1 238161 CBYEE-
i fan e

magnesd-Lun sul fate"a e sol vel euﬂmﬁ@nemm‘,& rot ary evapotrator to *
y| eld 3.3 gssaf a yeIFbllmingalnel pi'qcedﬂl'ﬁeof thde1 Skl substitgtingHeretiasuinostiarisple5 0 ni25 6

N hydro- chl ori ¢ °P6P°“Bd |hﬁ"“!§raﬂ@Fb‘lsBa m§titeol yze
gg@m% ggéé“i stxsm product had o

t he acetyl group. Papf

Calcd G, 45. 89 H, 4. 15, N, 12. 35 S, 9.43; Br, 23 49
- Found:- C, 46,15, - H, 385, - Ny 1250. S, 9.45; Br, 23.82.

- 30 . ' ' Example 20. 30
.P;epamuon of 1 6 (5 ammo bromophenyl) 2,3,5,6 temhydronmdazo— :
: [25 l b]thiazole. :
Followmg the procedune of. Example 18.and subsntutmg 1-m-aminotetramisole for
.. dl m-aminotetramisole the gbove product is obtained havmg a melting point of 175—
35 '177' C. An analytical sample on analysis shows _ 35

. Caled.: c,4430 ‘H, 406; "N, 1404, --s,.1o.7s;- Br, 26.80
‘Found: C, 4410; = H, 402; - N, 13.96; S, 10.75;  Br, 26.58.

*

Examples 2127, :
General method for acylation of 6-(m-aminophenyl)-2,3,5,6-tetrahydroimidazo-
40 "~ [2,1-b]thiazole and 6-(m-aminophenyl)-5 6-d1hydronm1dazo[2,1—b]th1azole t0 prepare 0
the amide or the carbamate function.
A solution of the amino derivative in an aqueous system is treated with at least

one molar equivalent of a catboxylic acid halide or anhydnde or alkoxycarbamoyl N
chloride at a pH -suitable for amide formation at the amino group but not favorable

45 for acylation at the 7 nitrogen in-the imidazo ring. After the anhydride. or chloride has 45
reacted the reaction mixture is. made basic ‘which preferentially hydrolyzes only acyl R
groups- from the 7 posmon leaving only the desired compounds. Details for specific .

compounds are listed in Examples 4, 11, 12, 13, 14 and 15. Using these procedures the.. .
following are prepared: _



.30 cooling, 200 m. chloroformis added and. the acid neutralized with
concentrated amoni um hydroxi de. The pHis adjusted to 10 and the
chloroform | ayer renoved. The water laver is shed twice with an;

addi TTonal IU% M. chloroform Then the chlorof orm washi ngs are conbi ned,
dried over magnesium sul fate, and* the solvent renpved to yield 1.5 g. of a
yellow solid. The nitre conpound is recrystallized from 35 chl orof orm

and dried; melting point 2283229 C (dec.). The free base is converted 35

to the hydrocpl or| de salt by di ssolving 1,395;511‘5ree base in acetone and then a
saturated hye =

salt preckpi tat es t and is filt v'aﬁas d el t| 0| nt 140210 G
The salt.coul d not - %“f“ 'g‘b‘f‘l'a} rec%‘goétji |ze£ﬂ r}qod?’ C, 46.74;
H, 5.21; 5 N, 15. 58 S, 8.92; Oy 9 86 40 Found C

45. 20; ‘W a. 99; N\ 15.68; S, '9:08; - d --; 11. 7 NN Cr

Pr epar ati on- of. di- amfio - 4 - bronophenyl

t et rahydr oi'm dazo- {[. I azol e, hydrochl ori de '
nitration of, 4- broMQtetram sol e. (6-(4-bromophenyl)R2, 3,5, 6 tetrahydro- 45
i m dazo[ 2j 176 thiazole) recovering the nitrated product. as the free base
and ackdi fying w th hydrggen chl oricgg - R =-CH,(CH,),CNH—
6- (4- br ono- 3- ni trophenyl)-2,3,5, 6- tefCHH/drmmdazo[Z I-E’)}1 t hi azole
hydr ochl oride is obtai ned haV| ng a nmelting point of.227- 229dnc 1Al ysis: 50
Wal cd.: C, 36.23; H, 3.04;. N, 11.583; S, 8.79; Br, 21.92 _ '
50 Found: C, 35.97; H, 2.96; N ; B 22.-09. On
reduction of the above nizro conpourfd t) ﬁ oerpound
(6- (3-am no- 4- bromophenyl ) -2, 3,5, 6-te rhydr0| m dazo[ 2, 1-B hi azole) is
obt ai ned as the free base haV| ng a melti'ng point of 129-130W C. 8

i 1,365,515 - (Y and X =H, 1°8e,|5,xglrp,l e 18.
Preparatlon of di - 6 - (5 - am no- 2 - br onophenyl) - halogan)5, 6 -
tetrahydroi midazo- -2,1 -- b]thiazole dihydrochloride. To 3.3 g.
(0.015.. ol e; of dl-mamni not eti-am sole is added 40 m . of ‘goncentrated

23 . . CH, —Cl‘l-CO— R= CH\ —Cli!—C-NH— _
(CH,), (AN
" n=1t0 5)
" CONi—
24 )n |
=119
(X-and Y=H, halosen,
" lower alkyl _
: 0, S
| L | R-= - | H
25 -+ ‘Heterocyclic C— Heterocychc C—-N-
(Heterocyclxc = pyridyl,
thiazoyly, futfmyl)
. i R= | H
26 Alkoxy C- Alkoxy C—N—

(C, to Cp




5 sulfuric acid along wwth 2.5 g. silver sulfate. The m xture is
warnmed on the steam 5 5 bath to get the solids in solution. Then 2.7 g.
(0.017 nole) of bromne is added slowly to the wam solution and there is an
simediate formation of a white precipitate. The reaction. mxture is _
stirred at roomtenperature for 12, hours and then is poured over about 100
g. of ice. The silver brom de. preC|p|tate is filtered off, the sulfuric
acid 10 solution is.cooled in an ice bath, 150..m . of chloroformis
addeddoand the aC|d|c solutlon |£ﬂﬁ%@ﬂ carefully neutralized wifph

concemt ed—anmor i) {TS Tarsed o apout 10, ‘r'fre
chloroforn1 | e ) ) tmnce w th an
addltlonalmujg% ﬁm! ﬁﬂ@ and NE néph ' ;;BS .dried over
magnesi um shiskdle tThe pnieduftcoudinbd, i inExampledvie dsed o pm dtablmwﬁgwpor ator to yield
an 153 l( WYQ %@#‘M‘m ViRd c33:3,Gteprabdrgigidagd[ 2,1-bithiszolernouth| or & or m :  The
br om nat ed ct has a 15 melting point of 153-156 C. The hydrochl oride
salt is prepared by dissolving the free base in acetone and addi ng hydrogen
chloride gas. The white salt precipitates out and is filtered apg.dried;

2.6 g. (47%yiel d&lkylﬂihﬁ Agadtt 1S recr yst al i zg@afck om et hanol and dTfi ed;

mel ting point170-210 C (dm‘ ) -?_D _ . Calcd - C 35 60;: 0 H 4.-02;
N, 11.32; S, '8.64 o 3 20 Faund: C, 36.94; H,
4.02; N, 10.75; S, 8.17. Exarrple19 i Omof | - 6 - (5 -

acetylanlno - 2 - bronmophenyl)- 2,3,5,6 -yttt rnah ; imdazo [2,1 - b]
thiazole. Followi ng the procedure of Exanple 18 and substituting

| -acetyl aminotetrami sole 25 dl-mam notétranisole the above conpound is:
obt ai ned having as the base a nelting posurof 195-197 C. Anranal ysis

t hepr oduct had7the“fo”IOML:NMalues: Cal gd. : 45489; ~ H, 4.15; N,
12. 35; S, 9.43; W8 49 P . Found: C 18— H. 3. 85; ‘N. 12. 50;
S, 9.45; Br, 23.82. 30 ' ' Exampl e 20.
30 Prparatlon of I - (5 - amno - 2 - brqnophenyl) 2,3,5,6 - _
-fetrahydr0|nndazo---2 - bl hiaole.- Fgllofng the: procedure of Example
18 and substituting hinotetranisole fo t thotetm se the above
product is obtained having a melting point of 175- 35 177 C. An
analytlcal sanpl e on: gnaly5|s shows . 35
- Calcd.: C, 44280; | H ﬁ N, 14. @4; [I S 10 75;  Br, 26.80 Found: C,
44.10; H 4.02; 3. 96 S, 10.75; ‘26 58. _
50/ \ W o L e _
o Oy
R - _ .
32 CH,-CH-X . R=CH,-CH - N-
\(CHzn Lo S -'.:_.(CHz)n
n=1t3 .

(X is halogen)




Exampl es 21-27. Ceneral method for acylation .of 6-

(m am nophenyl ) -2, 3,5, 6-tetrahydroi m dazo- 40 [ 2, 1-b] thiazol e and

6- (m ani i nophenyl ) -5, 6-di hydr oi m dazo[ 2, 1--b}thi-azol-e to prepare 40 the

am de or the carbamate function. A solution of the ami no derivative in an
aqueous systemis treated with at | east one nol ar equivalent of a
carboxylic acid hal i de or anhydri de or al koxycarbanoyl chloride at a pH’
suitable for am de formation at the am no group but not favorable 45

for acMl ation at the 7 nitrogen 1365886 i nidazo ring.. After .the Bohydride or
chloride has 45 reacted the rwdsga_mxture i's made basi ¢ which

preferential | The higithiwirgy aeswa) sara‘ n@dnfort frepatingpthe i6t i on | eavi ng
only the dgl!}l? @?d gs c ardorfpsudsiatedr e | isted in
Examples 4] )IF é_%%}?@gegﬂgnigehe - §ollowing
are pr epar §643,205 a- of subsl;mlted compounds are prepared. from substituted
9 Acylatin whicBt aa¢ pnepngedl\nytthf pratedures descr&md(]ﬂ idebechemical\litesadrd. de- -
Pt oduct .N mmdsprepamdbyﬂnsm*{@-mﬂwmibdw R =-CH (CH )nCNH+ (n 1
to 8).R2 X9Co- I -9XCONH (Y and X= H,
I ower al kyl or ha#@@eMNatdiaP3 ' @Hat BloaeD- ' R
=. CH2- CH GaNEe L CER e : 1 (CHyn (n= 1 to 5) 24 .
H2) 9Co- 9 : ONH- - (-n =l to 4) (X- and Y =H, . hal ogen,
| ower al kyl) 0 ' 0 g
L g R, s
" 1
—R
1
|
K
10 " Inthecase where . B 10
R,
—Ni<
Re

represents a basic function, that is a _primary, seoondary or tertiary amine, the starting
. aminoacetophenone is utilized as its hydrochloride or hydrobromide salt in the reaction
with bromine to form the o-bromoacetylaniline (Example 1 of U.S. Patent No.
15 - 3,673,205); 15
" B. Following the prooedures outlined in Examples 1, 2, 4, 12, 13 and 14 above,
dl- or I- m-amino-tetramisole is either alkylated with the appropriate alkyl, aralkyl or
© heterocyclic alkyl halide or acylated with. the appropnate acid chloride or acid an-
- hydride.



I R=. H 25 Het erocyclic C Het erocyclic

C N (Het erocycl ic = pyridyl, thiazoyly, furfuryl) O 0
11 1 H 26 Al koxy C- Al koxy C N
(C. to C) 10 , 365, 511 Exanpl es 27-32. The foll ow ng

is a general mthod for al kytng6- (mam nophenyl)-2,3, 5, &
tetrahydroi mdazi[2, 1-bj thi azol e and 6- (M n-m. nophenyl 5, 6- di hydr oi mi dazo
1,b], thiizole The procedure ouilinekl in Eanple 1 i*s-used to prepare the

foll ow ng 6- 2 Lalkyl am nanhpnyl_\-é:ﬁéﬁshydLn and
2,3, 5, 6-tetrahydroi mdazo[2 1- b] t hi azolﬁgmgyt- . 5 lined below. Al Kyl at| ng,
Agent N Product - - ~. 28.29. - IRl - RJ 30
n-(2)i CN-- H 31 . CHe= CH-C@@)(ngMatenal and Final ProRxctCHZ CH CH2N- H 32
CH2- CH X rR = HON CH-I\Q (CH4 (cHl)ﬂ n= I to5 '«
(XM's halogen ) . -~ . R I
3w, (‘? " . ®m
| - ~CCH(CH), N
% v . -NO,® H
_ —CCH(CH,),
3 H o H H . Bi®
36 4pyridyl R (“) ' H © H
B .
37 2-thiazoyl ' (l? - H H
e —C~CH,

38 —NRR, = ' { :N— H  H

41 . (!? . H H H
" C,H,,0C—

42 CH,0CH,CH,— (CH,),CH— H H

43 D«mzﬂ— H H H

4  CH,= CH-CH,~ . H C1(9) H

% Q‘”‘T H H Ci(6)



Exanpl es 33-81. The followi ng are two general nethods which are used for
preparing the 6- (substituted
pherH}—2-3+5r6—t-et-rairerormtarotdrt—tttirtarotes and\ﬁ_(_substltuted
phenyl ) -5, 6-di hydroi m dazo[ 2, 1- b] t bi azol es shown in the Table bel ow ™ 5
A. Followi ng the.procedures outlined in Exanples 1-8 of U S. Patent No.

5 3,673,205 a series of suWtuted.. conpounds are. prepared from
substituted aceto-. phenones whi ch are prepared by the procedures descri bed -
in the chen | ] 136543 ‘ fold i3
illustrated bel ow. St art| ng Mat er i ailABLE (Continued) F| nal Product
N RL~~~~~~~~~~~~ e RR CON "3~~A represents a basic function, that is
a.prinmary, secondary or tertﬂtanqgmtnépndtﬁmalst’mdltct hg am noacet ophenone is
utilized as its hydrochl oridg or hydrobr de salt _in the rlgactl on with
brom ne to formthe a-bronmpa ’etyl an| | i ne. Exarrple & *of -U.S.° ‘Patent No. 15
3,673, 205) ;.

15 B. Fol | owi ng t4ie pr(ﬁl:lédlbllhes outl i ned |ﬁ| Example#l 1, 2, # 12, 13 and 14
above, -ds\or 1- manino-tetram soI h@ It her al kylated with t he
appropriate al kyl, aralkyl or het erog ‘|| ~al kyl halide. or acylated with,
t he appropriate asi d O(tﬂ,arcutm,m acmﬁ,arenngh:l de.y 12 1§

1, 365, 515 12 TABLE Starti ng Materl aI
and Final Product R, .~ -R . .- 33 CH3
0 49 H-a@-—mz— H - CCH( @18), 34 nopH H
- NO2( 5) H - CCH( 35¢ H . H
H Br ( 6) ' -
5  CH,CH,CH- H | ooH RO
51 H OHCH,CH,~ H H
> : 52 'CH,~n C,H,-n H- H
53 ﬁ)" H W H
c,u,c— .
54 | 0 s,  H®.  H
H,C =-CH~C—
55 o . m . H H

-
FeH OO

CICH,CH,CH}-—

51 @"ﬁ— H H m

59 H D‘-_.l,_ LH O NOL®



36 4-pyri dyl 0 H H-CCH 37

2-t hi azoyl 0 H H-CCH 38

- NR1R2= CD _- H H 39 -NRR2 =
-D - H H . 40 - NRR=

- H H 41 0 H _
H H CHL70C 42 CH. OCH2CH2- . (CHW2CcH _ H
H 43 ' H - H. H 44

CH2= CH GW2- _H 1365515 Cl (4) , H_45 4}

H C1(6) 13 4'FABLE &ontnl;ued) 1,365, 51 5 )

13 TABLE (Continued) Start Bﬂg.mh/hhtenaladndaﬁm Prodadt Pr oduct R, -

R. R . 4 47 0 H
H(CH)ICHC .48 ~ CH2 =XeHoHe- . Rmz=cn+‘&n42- ReH o “H 49
(C( - 2CF “H- — NOZ(E)) H 50 . CH2CH2CH-

H : H . CI(6) 51 . C]—ICHZCHZ- .
H ~H ~ C3H7- / C% -n ' Y H
53 0 % T .’ — 0‘(‘4) - By C2H o2

0 CH3 . . HHC C+C 55 <0
H o vt _ H e :

e S
62 CHB--Q;-FHZ— H H '. ~H

63 th— u | H | H '
3

64 H H

65 H H

66 H H

67 H H ,

68 —NO,@) H )

6 .. B \ oy CH H H



CH, CH2CXCH- G-
Cl CH2CH2CH2C-

58

N
14365515
and Fi nal
H

H
H.._.
O CH2
67
H
15

R,
H

H .

)

Product R
H 61

n' ¢ x H

(]

- NO2( 6)

T T

:;II
T

.

1 4.1

1

14 TABLE (Continued) Starting Materi al

R.

R 60 H
~ H CH3CH2-

._2f@4

-n02(4)
. 65+-515a
15 TABLE (Cbntlnued)

-- ‘R __uzu

7

.12
13

14

75

76

77

78

79

80

81

T

CH3

lH69

asssys °
TABwHConunued) H -

l_étatgﬁ Matemal andqg?na\lgtoduét

Brb Ral 2r

-

"H HOoB 65

Ho H H

-H68 - N ' H2-

HR - H I

H

4-pyrimidinyl .-

cyNod-

H
(CH,),NC =

|ng I\/aterla_l
R4 70 _jH'J

: u

. H

 2-pyrimidinyl

and F| naI

Pr oduct 4 R




s - : L H. H 71 02N Q@
H

H -NG (6) 72 4- pyri m di nyl H
H H—73 H 2- pyri m di nyl H
H*74 H I Lcll H. HO. 2
0 75 H. . C2H. NHC- H . ) HO 76
(CH3) 2NcH2C- H H <« HO 77
CH3CHCH, 2c- H _ ” H"OCH, 0 78
H H H 80 (WIQI&E-' H N
H H g1 Preparation of 6 |_qm dlmethylammophenyl) 2,3,5,6 - tetrahydromdazo[z,l - hl- '
H 16 : thiazoledihy dmcmm
A quastity of 64 60 (50 mmol) of thiony! Ss okly added ©60g. (18 -
.16 Exanple 8§2. Prapa)abf oF-[¢h -2((iminél B tﬁ!@ﬁh@&y i}' , 6 -5+
t et rahydr oi m dazo[@!omdc ] 100tthh dimf@dl imd otho cehdtion tqrt bdur@t 0 (50

nmol ) of thionyl °‘5m‘m a“‘in‘ilf"ﬁ)l) of
T et oy z-ﬂﬁf’gﬁﬂmﬁt a@&%&w ‘&E&@ ?.%h i s
chloride in 1800 m fareGlill O AntdkdNobthd silVar, R23C b ©BarkbX SsLibdddS § or'-Gioe
hour at room terrpematd;aswivedmm@wxdnﬂedwmﬁhmerchlmdeadrtiédpmdmtm:mwad:t|on

i xt dth The tjisfil drigd Yield) 1.3 . Melipg
?a?(bg:l:t Zn Theet aosm %}ﬁ%ﬁ s‘ﬁm}’lggmm mpform :
) 15

| ayer i-s separ at edgdada magnesi um sufl

Example 83.
Albino female mice are each inoculated with about 20 mfecnous larvae of
Nematospiroides dubius. This nematode is a representative of the economical important
trichostrongylidae worms of ruminants and other hosts, and of nematodes in general. )
20 Twenty-two days after inocilation, groups of four randomly selected mice containing 20
e adult N. dubius are given single oral doses of test compounds dissolved or suspended
in 0.4 ml. of water per 20 gram mouse. At 26 or 27 days after inoculation, treated mice
and in each test four randomly selected groups of untreated ‘mice are necropsied. The
number of worms in the small intestine of each mouse are determined by microscopic
25 examination. The does which removes 50% of the worms is identified as EDj;,. 25
Data on the acute oral toxicity to mice of various single oral doses of the above
compounds and several analogs were obtained by conventional procedures, (Table I
hereinafter). These m-amino and substituted m-amino analogs of tetramisole are con-
siderably more toxic than tetramisole .in agreement with their higher anthelmintic .
- 30 activity. However, all compounds including tetramisole have a similar chemotherapeutic 30
index, i.e., LDy, /ED;,, of ten- to twentyfold. All compounds were well tolerated at
dosages required for complete worm rcmoval

C -



tO fate and on renpval of the solvent, 2.2 g. of a dark oil is
i sol ated. The free base is '40 then dissolved in acetone acidified with

fiydr ogen: chto ; € 0
salt is filtered and dried. Yield 1 3 0. Nblting p0|nt 170 2000 C. The

product could not be purified by recrystalli-zation fromthe usual solvents.
Structure is based on a conparison of IR and NWR spectra of the conpound to
cl osely % 5 ' relafed conpounds '

Q2 - A : mice Al36SSER N i nocul ated.with. about. 20
infectious Iarvae of Nemat ospi roi dps dubius. This nenﬁtode is a

gyl i dae wor ns of

representative of the econgytcal i'hportant trixchostro
rum nants and other hosts, 8and of hematodes in.general. 20 Twent y-two
days after inoculation,- gr§ups of four randonty selgc ed mi ce containing
20 adult N. dubius are given ®ingl ;Qr_al '(ﬁ)se%-oétes conpounds di ssol ved
or. suspended in 0.4 m. of lwater per 20 gram nouse. Al 26 or 27 days after
i nocul ation, treated m ce ; d in each test four randoply sel ected groups of
untreatee nmice are necropsizged. Thel nunber of worns infthe small intestine
of, each nouse are determn by mjcroscopic 25 bxam nation. The does
mhich renoves 50% of the warns is fidentified as ED5..| 25 Data on the
acute oral toxicity to nlcg of varfious single oral dopes of the above
conpounds and several ‘anal §gs wer.g obtai ngd bx,cgnven i onal procedures,:
(Table | hereinafter). Thege m amjno and SubsiN t B ed n ami no anal ogs of,
tetrami sole are con- siderably norle toxic than tetran} sole in agreenment
wi th their higher ant hel r&-Htic 30 ~activity. However, all conpounds
i ncluding tetrani sol e haveta sinillar chenoterapeutc PO index, i.e.,
LDJ, ,/ EDSO of ten- to twentyfold. ALl conpounds were mell tolerated at
dosages required for conplgte wor rh r enoval . A7 '
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TABLE | (Continued) -.Muse Oal:Tosicity of Variou: Tetram soles NNRL H

Dose M./ Kg. Dead/ Total R=H R NO R=H R4=-PBr
R = COCH, R4= Br 240 66120 21680

6/6 60 0/6 40 . 2/ 6 20

O~~~~~~~ / 6 Approx LDO« 120 i 40 >100,
Approx. ED O < 2 . _ 5 30 Appr ox.

LDa/ EDyg 60"" ) __1’_3_55@_5_1_5 o >3 Exanpl e §¢. Using

t he procedn Fampte—8: x0T - T s B0 —EDW val ues
against. N dub| us-in mce wer"é*BéI@t r‘?ﬁ“ﬁ&‘lf‘”f or tet ram sol e and anal ogs with
various 5 . Substi, %ﬁ&t(ﬁal% 1c§t§ PRk TeleRfsdidsabl €. 11 hereter). The
unexpected high activity of dl-imam notetramsole is attributable to its

| aewo conponent; and not only amn@g, but also various substituted am no
groups in the nmeta position incpegsed @cCtkvity over tetram sole. Identical
'substituents- in the para or- or “YS were Tess active than

tetram sol e; as were other type3 ottuents.in the meta position.
Parti.ctlarly note- 10 ~wolNthy was higher quantitative activity than
for the meta-nitro analogs. .. M- 10 = 20 .
, 1,51S5 - Dose Mg/Kg ’ Dead/Total 20. --TABLE 11.1 .
Conparativ dubi us
Substituent/ EDso St;er_qp ﬁ‘smer R,=H RSak;; R,_cocu,OIk,EhﬁnW " meta
—~ e s | .
240 g 6/6:. .
120 26 . :
80 B 6/6
60 - . 06 N
40 ' L , 2/6
20 c 06 _
Approx LD,, : 120 . - 40 .. >100
Approx. ED,, ' 2. 5 30
Approx. LDg/EDg, 60 8 >3
' | U Example 84.

Using the prowdures of Example 83, the approximate single dose oral EDy, values
, against N. dubius in mice were determined for tetramisole and analogs with various .
o5 - substituents on its phenyl ring (Table II heremafter) The unexpected high actmty of .5
dl-m-aminotetramisole is attributable to its laeoo component; and not only amino, but .
~ also various substituted amino groups in the meta position increased activity over
tetramisole. Identical substituents in:the. para or -ortho positions were less active than
tetramisole; as were other. types of substituents in the meta position. Particularly note- .
10 worthy was higher quantitative activity than for the meta-nitro analogs. 10



dl HC1 NH- CO- 2 -:C2H, dI HCl

NH- CO- 2 -:- C3H~-n dI HCI .. AHCO. 3 CHdOdI)2 I

HCOl AR Co—tCH(CHd2d——— Base NH CO- 7.5
CH(CH) 2 dI HCI NH CO- .3 C(CH,), HC

bH CO 1 C(CH3). dI Base NHCG* | 7,5 C(CHs di
HCI : NH-CO-CH, 75 * . HC:~. ~~~~~~~~ (C2H~).
| :- dl HCI il Yo HA

NH- CO- OCHS 1§°H€' - NH-E0-0eH— ,,1’&51515 — ol . 20

NH CH(CH3)2 5 * This conpound, 5,6-di IT#BFB ‘Fm dazot hi azole - all others
2,.3,5,6-tetrahydro. Com’ngatgv;le Oral Efficacy of ‘Various Tetframisoles Against N. dubi

*

L, 365, 515 .2 TABLE 11 (Contl nued)
Conpar ati ve O al Efflcacy of Var| ous Tetram S}tbb'etsenﬂ(gal % N. dubius Rl s
Stereo Isomer Lo Phenyl meta .
s | '
dl " HCY * NH-CO- 2 -
' - CH, .
(.
dl . HCI . NH=CO- 2
_ R CH.n
4l . . HCl . NH-CO- 3
' R - CH(CH),
! ' HCI I!IH—CO'—"-. 1
. CH(CHy,
dl Base i L
N NH-CO— 1.5
. CH(CH,),
Al ‘HCI NH-CO- 3
. C(CH), |
i HO  BEiCcO- 1
C(CH,),
y
dl Base =~ NH-CO—* 7.5
S CCHCL - NH-
di HCL NH-CO—OCH, 15
1 | HCl NH—CO—OCH 7.5
da © HCl NH-CH(CH), §

* This cdmpoinid, 5;6-dihydro imidazothiazole — all others 2,3,5,6-tetrahydro.



Stereo | soner Sal t RI R EDO dI

HCI H NC2 2 di HCO

H Br 5 dl : —HC aaale

Br 30 Exanple 85. Dogs infected with nmature adult whi pworns

Trichuris wdpis were treated with various single or double doses of
~unsubstituted or 'substituted tetram sol e anal ogs by 5 the oral or

subcut aneous route (*Table |11l hereinafter). Whipworns passed in the feces

5 were2tol l ected for several daysi3éifdst he whi pworns still preseit

determ ned at necropsy. Percentragf ECAGHBS.aflet €rm ned in these " critical
" tésts. The reta-am no anal ogs had surprisingly higher activity than
unsubstitut ed Cetraetive OfabEfficaty dr\riowr Tewbzoleanedus Nddees whi ch wer e
nonztoxic for the dogs. Trichuris s a type of nematode refactory to 10
treatment with nost prior anthelnrtntics at well tol erated doses.

Taxonomcally allied 10 nemato .g,/sTri chinella and Capillaria are __

al so refractory to nost anthel

1, 365, 8215 N 2 ,c 8 # , .-
C N G~ mml C)o ' | '
[ N~~~ e C 00 x Cd~~~~~~~~~t~~~~~~~ C 04~~~~~~~~~ e~ 42 ~ ~
- ~ CW 4 StereoIsomer A sdis O R, R, tn~~4gp,, -:~—~~~~~ | Co CU
| A [Yal [ S S Qe e t -3
1A Q0 dl HCl H NO, 2

dl HCl H Br 5

a HCl —COCH, Br 30

R Example 85. -
. Dogs infected with mature adult whipworms T'richuris oulpis were treated with
various single or double doses of unsubstituted or substituted tetramisole analogs by
5 the oral or subcutaneotis route (Table III hereinafter). Whipworms passed in the feces 5

were collected for several days, and the whipworms still present determined at necropsy.
Percent effcacy was determined in these “ critical ” tests. The meta-amino analogs had
surprisingly higher activity than unsubstituted tetramisole with oral or subcutaneous
. doses which were non-toxic for the dogs. Trichuris is a type of nematode refactory to

10 treatment with most prior anthelmintics at well tolerated doses. Taxonomically ailied - 10
nematodes, e.g., Trichinella and Capillaria are also refractory to most anthelmintics.



b4~~~~~~~ e~ cC -% Co~~~~ i s .
| | ~~Llddlel 10001 1117119 1111172112 1 1111111 * C 11113 23
1, 365; 515 23 WHAT WE CLAIMIS:- 1. The
racenm c or |levorotatory isomer of a conpound of the forpula: \J
S| wherein R, and R2 are the sane or different and each is Hydrogen; alkyl
Cl-CLa; 5 al kenyl C2-C.; cycoal kyl C -G ; hydroxyl oweral kyl ; :
| ower al kanoy22oxyl oweral kyl . 5 | over alld6%$5over al kvl ; benzyl . substitated .
benzyl, phenylethyl; substi tyt red phenyl et byl ; nonoy or dinitrophenyl; 2- or
4-pyridyl; 2- or 4-pyrimdijrgl} 2-thiazogyl; pyridyl 8 methyl; furfuryl; *
tetrahydrofurfuryl or R5- wher ei n. R&i s hydroggns-al kyl Cr-C9; al kenyl
C-C,; cycloalkyl C. -C, ; haljaalkyl C1- ¢ :Tani noal kyl €a--C 10 .
nmonol ower al kyl am nol ower al yﬂ; di | ower al kyl-am nol operal kyl ; _
pi peridi nol oweral'kyl; to gyrrplidi nogovwgral kyl; m rghol i nol ower akyl ;
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t et rahydrof uryl; napht hyl; |akkpxy A1-. ;2anirio; fohoPower - al kyl ami noi_i_-
di | ower al kyl ami no; pi peri dijno;} pyrroli.di no or “norpholi no; or R-N < R2 15
taken together represents pipeyi di &p; Zpyrrolidino Dr-ﬁr‘mrphol ino ring or the
group 15 (I oweraklyl) 2- - ang RS apd R& aFe|tlge sanme or different
and each is hydrogen; hal®Bgen;} or nitFo; the.term {s@bstituted" refers to
monobal o; dihal o; trjhal og|nononitro; dinitro; non | guer al kyl ;
dil oweral kyl; tril owgeral kglf; el @ver - al koxy; di|ogeral koxy; or
tril oweral koxy; the‘:; er méd'Thal odgng’ qr " halo " refeg to 20 fl uoro;
chloro; brono; or iqdo; t‘hef Termalover " refers joggroups having 1 to. 4
carbon 20 atoms; wWgh the|proviso that when R% an{l l§at are both hydrogen
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menber fromthe group R1 and R2 can be hydrogen; is a single or double

bond; or a pharmaceutically accept abI e salt of the conpound of 25
Formula I.

25 2. A conpound according to Claim1, wherein R and R& areboth hydrogen
3. A conpound according to Caiml, \/\herel nlmmmmnm nd Rs is a.

- hal ogen attached to the carbon in the 4- ?mtpulae ring. 4. A
conmpound accordingto Caim1l, wherein &is hydrogbn Markd Ro% is a nitro 30
group2attached to the carbon in #8655 or G-position.of. the rin#B.  ~30 5. A

conpound accowgiarowt erfiaignl, wherein Rs and R, “are-both hydrogen or one
or R and R4 immﬁuogemmtmtsomgf@mmmﬂatmmht he carbon at the 4-
or 6-position, and R -M 35 'Rf | ower al kyl ami no; di | oweral kyl am no,
for,rryl am no, for nyl | ower al Ky "8y i : 35 al koxycar bonyl ani no;

| ower al kyl am nocar bonyl am. no, I | gwer al kanoyl agi no. 6. A coenpound
,according to daiml, werein , [0 R2 is Iovveral Kyl am no. -~ 24

°l'j 365, 515 ' Ry ' : 24 7.7 A conpound accor di ng
to Clalm6, wherein R2 R2v is rr&a{hyl amino. 8. A corrpound according to Caim
1, wherein 5 -N< is fornylam no. 9.

A cormound whé:6if R iaf R} GreGhelbafle br diff8Riitcind ek ié Bydiagen Wikylr §:-=Cii;no.
alkenyl C;—C,; cycloalkyl C;—C,; hydroxyloweralkyl; loweralkanoyloxyloweralkyl,
loweralkoxyloweralkyl; benzyl, substituted benzyl, phenylethyl; substituted phenylethyl;
mono- or dinitrophenyl; 2- or 4-pyridyl; 2- or 4-pyrimidinyl; Z-dnazolyl pyridyl-
methyl; furfuryl; tetrahydrofurfuryl or Rye—C(O) wherein R; is hydrogen; alkyl
CI—C,, alkenyl C,—C, cycloalkyl C;—~C,; haloalkyl C,—C,; aminoalkyl C;~—C,; 10

10 monoloweralkylammoloweralkyl diloweralkylaminoloweralkyl; piperidinoloweralkyl; :
pyrrolidinoloweralkyl; morpholinolowerakyl; loweralkoxyloweralkyl; phenyl; sub-
stituted phenyl; furyl; tetrahydrofuryl; naphthyl; alkoxy C,~—C,; amino; monolower-
alkylamino; diloweralkylamino; pxpendmo, pyrrohdmo or morpholmo, or

R,
—Ni<
R.

15 taken together represents piperidino; pyrrolidino or morpholino ring or the group 15
(loweralkyl),-—-NCH—N—, and R, and R, are the same or different and ecach is
hydrogen; halogen, or nitro; the term  substituted ® refers to monohalo; dihalo;
trihalo; mononitro; dinitro; monoloweralkyl; diloweralkyl; tnloweralkyl monolower-
alkoxy; diloweralkoxy; or triloweralkoxy; the terms * halogen ” or *halo ™ refer to

20 fluoro; chloro; bromo; or iodo; the term “ lower ™ refers to groups having 1 to.4 carbon =~ 20

. atoms; with the proviso that when R; and R, are both hydrogen not more than one :

member from the group R, and R; can be hydrogen;

is a single or double bond; or a pharmaceutically acceptable salt of the compound of
25 Formula I. 25
2. A compound according to Claim 1, wherein R; and R, are both hydrogen
3. A compound according to Claim 1, wherem R, is hydrogen, and R, is a halogen
attached to the carbon in the 4~ or 6- position of the ring.
: 4. A compound according to Claim 1, wherein R, is hydrogen, and R, is a nitro
30 group attached to the carbon in the 4- or 6-posmon of the ring. .30
5. A compound according to Claim 1, wherein R, and R are both hydrogen or one
or R; and R, is 2 halogen or nitro group attached to the carbon at the 4- or 6-position,

and _
. R,
—Ni<
. Re
35 is loweralkylamino; dﬂoweralkylammo, formylanuno, formylloweralkylaxmno, lower- 35

_ alkoxycarbonylannno, loweralkylaminocarbonylamino, benzoyl or lower alkanoylammo
. A compound accordmg to Claim 1, wherein
R,
—Ni<
. R.

is loweralkylamino.



10 10. A compound according to Claim1, wherein
10 -RR2 is amno and Rs is bronp. 11. A conpound according to Caiml,

wher eiHp—R—2—35——s—henzoytammo———

15 12. A conpound according to Claim1, wherein K gen, is.
a single bond, and -NRR, is one of. thefollovmng gl“ﬂ' ), 2 20
- NHCOC( CH2) ., and - ANHEOCH4. 13, A
process for t he preparatl on of a corrpound havi ng the forrrul a: wherein R
R2, RS, R4 Br‘?ﬂ o5 . 1,365,515

25 are as defined |n7mammpoﬂnda&ﬁmrngmsﬂ:lﬂgsgmﬂain ng a conpound of the

formul a: b~~~~~~~~~ 111 1111 21211222232 lidii- - - 11211121211 11111
11111 1111IN * c L N s * 25 _Ne ' .
1, 365, 515 ] 25 a NR1 wherein RE,

R Rs, R are as defined in Claim1, R i s- hydrogen or | oweral kanoyl and X
is an anion; wth i{eghybaineent rated sulfurjc acid and treating the :

t hus-formed product Wi f5ompeundagcopdingtoplaim wheret i yo or anmoni um hydroxu—:Le
or (b) thionyl chloride at a 5 tenperatyyre of from400 C. to 750 Ng»
and treatingsthe reaction product with aeMkjc 5 anhydride at 50 C. to 140
C., renoving excess | oweral kanoyl. anhydri de Berom t he thus-fornmed product,
treating the produﬁ( &EE strong. nineral -acid and then treatlng the add"

solution with an a oaﬁdga&m%d@npfwmm um hydr oxi’ de to yield the
conpound of formula. B

Ry
=N
R,
_ is 1sobutyrylammo o ' o
10 10.” A compound according to Claim 1, wherein 10
Ry
—Ni<
R,
is amino and R, i$ bromo. '
11. A compound according to Claim 1, witerein .
. _ R,
—N<
15 is benzoylammo | . | : 15

12. A compound according to Claim 1, wherein R, and R, are hydrogen,

is a single bond, and —NR;R,; is one of the following groups:

= ' ' —-NI—ICOCH(CH,),, _ _

20 - ~NHCOC(CH,)s, and . 20
o —NHCOC.H;. : e : .-

13." A process for the preparation of a compound having the formula:

wherein R;, Ry, Rs, Ry and

25 25

are as defined in Claim 1, comprising reacting a compound of the formula:



10 14. A process for the preparation of a conpound of the
forml a: 10 wherein R, |s hydrogen or al kyI (C-C-) and R2 is
| ower al kanoyl , CH2-CH C- (CHO 0 (f=—+=5r—perroyt—eor————
" | ower al koxycarbonyl, R and R are hydrogen

IO P i f'%ﬁrﬂrl'lIWiIIﬂﬂﬂHiHP o e

- - - _ _ B _ 20 are as ldef| nzed above,

and

cont, roI I [ ng gast ror nt estl naI ot odes Rgn war m bl ooded ani mal s (ot her. t han
- human bei ngs), conprising r§1 st ering gpnemat oci daI |y effective anmount of
a cenpound according to anyi ) 4 s &H;yz 25 - 16. A net hod
accerding to daim15, wherein safd|coaesQund is adni ni st er ed 25 orally
at from1l to 10 ng./kg. of body weight of & d animal. 17. A nethod

according to daim 15 wher ei'n. said conpound is adm nistered parenterally

cat from:l t el!@ ielfeaadﬂﬁmmﬁb l\ﬁeughvﬂm eénlx:-f l@mﬂm of forrrula 1,
n (V)
SUbStaMI al {% g):ng aﬁ%clgdmixde, oﬁg tluonyl% atra herein.
5 f fr 40° % 75° C. aind treating: the reaction product with acetic
1 365,515 anhydnde at 50° C. to 140° C,, removing excess loweralkanoy? inhydlide Arofal the €SS for t he
prepar at.i orﬁ@ﬁomm tigg thccpreduttavith strsutmnaﬂtamdlah thes trebgnger | bed i n any

one of the%% °“1W‘f”9’“8°§“hé‘?’@¥h"d‘°2’ée onemmponiye hydrogifie w gl be | whenever

prepaped by alﬁrﬂ‘iﬁyie%sﬁpﬁgﬁl‘éﬁa%oﬁ&aacﬂﬁﬁpdaﬂ@of%efgnﬁians 13, 14 or 199 TREGEAR
THI EMANN & BLEACH, Chartered Patent Agents, Ml bourne House,

i

I
I
y i
_ wherein R, is hydrogen or alkyl (C;—C;,) and R; is loweralkanoyl,
- CH~CH—C—
N/ &
- (CHy)a |
g:d: 1—5), benzoyl or loweralkoxycarbonyl, R; and R, are hydrogen, halogen'of nitro, s
15 . ’
) is a single or double bond, comprising reacting a compound of the formula:
A
N-—
R
’ ) wherein R;, Ry, R, and
20 T 20

are as defined above, with an appropriate acid chloride or anhydride.
15. A method for controlling gastrointestinal nematodes in warm-blooded animals
(other than human beings), comprising administering a nematocidally effective amount
of a compound according to any one of Claims 1—12.
25 16. A method according to Claim 15, wherein said compound is administered 25
orally at from 1 to 10 mg. /kg. of body weight of said animal,
17. A method according to Claim 15, wherein said compound is admzmstered
parenterally at from 1 to 10 mg. /kg. of animal body weight.
. 18. A compound of formula I, substantially as described in any one of the
30 Examples herein. 30



Al dwych, London, WC. 2, Agents for the Applicants. Printed for Her
Maj esty's Stationery Cfflce by the Courier Press, Leam ngton Spa, 1974
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19. A process for the preparation of a compound of formula I, substannally as .
described in any one of the Examples 1 to 82 herein. '
- 20. A compound of formula I whenever prepared by a process according to any .
one of Claims 13, 14 or 19. z
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